**Core tip:** In this paper we presented a very rare case of an incidentally diagnosed jejunal duplication cyst in a patient with a pancreatic tail neoplasm. The association between duplication cyst and ectopic pancreas supports the theory of an embryonal development disorder.

INTRODUCTION
============

Cystic subepithelial lesions of the gastrointestinal (GI) tract are uncommon in adults and can be indicators of an ectopic pancreas, Meckel's diverticulum, duplication cysts, cystic GI stromal tumors, neuroendocrine tumors and lymphangiomas\[[@B1]-[@B6]\]. An ectopic pancreas, which is defined as the presence of pancreatic tissue in abnormal locations without anatomical and vascular continuity with the pancreas, can occur as a nodular or cystic lesion confined to the submucosa and muscularis propria\[[@B1]\]. Based on the von Heinrich classification (1909), the ectopic pancreas can be composed of ducts, acini and Langerhans islands (Heinrich's type I), duct and acini without islands (Heinrich's type II), or only several ducts, some of them cystically dilated without exocrine or endocrine components (Heinrich's type III heterotopy)\[[@B3]\]. Meckel's diverticulum occurs as a result of cystic dilatation of the omphalomesenteric duct remnants and arises from the antimesenteric border of the small intestine\[[@B4]\].

Enteric duplication cysts are primarily diagnosed during early childhood and supposedly the result of developmental anomalies\[[@B4]-[@B7]\]. They represent 60% of all the cystic lesions of the GI tract\[[@B4]\]. Roughly 75% of the duplication cysts have been reported in the abdominal cavity, the most frequent location being the ileum (22%-60% of abdominal cavity duplication cysts), followed by the jejunum (8%-16%), colon (7%), stomach (2%-9%) and appendix\[[@B1],[@B2],[@B5]-[@B8]\]. The remaining 25% of cysts can involve the intrathoracic or thoracoabdominal organs\[[@B7]\]. In contrast to Meckel's diverticulum, it develops along the mesenteric border of the adjacent intestine and shares the mesenteric blood supply\[[@B4],[@B6]\]. Macroscopically, the duplication cysts are classified as spherical or tubular cysts that can communicate (or not) with the GI lumen\[[@B4],[@B8]\].

In this paper, we present a rare case of a spherical, communicating duplication cyst of the jejunum associated with pancreatic heterotopy.

CASE REPORT
===========

A 51-year-old male with chronic alcohol abuse was admitted to hospital with intermittent abdominal pain that increased in intensity after meals and jaundice of the mucosae and skin. He had a two-year history of steatohepatitis, chronic pancreatitis, as well as secondary insulin-dependent diabetes mellitus.

The ultrasonographic examination revealed enlargement of the pancreatic tail. Blood analysis showed slight anemia (hemoglobin 9.8 g/dL; hematocrit 29.2%), normal glycemia, and slightly increased serum levels of amylase (141 u/L).

Due to magnetic resonance imaging (MRI)-based suspecting a pancreatic tumor and mechanical jaundice, it was decided to perform a laparotomy. A splenectomy and pancreatic tail resection was performed. No gallstones were identified. The intraoperative exploration of the abdominal cavity also revealed a well-defined jejunal cystic swelling. The resection of the jejunum (135 mm in lenght) and end-to-end anastomosis was performed.

Gross examination of the surgical specimens showed a fibrotic pancreatic tail. The round-shaped cystic lesion of the jejunum had a diameter of 20 mm and was covered by intact jejunal mucosa. The serosal surface was intact. On the cut section, the monolocular cyst was filled with serous fluid and had a smooth inner surface. The cystic wall thickness was roughly 2-3 mm (Figure [1](#F1){ref-type="fig"}).

![Macroscopic findings of the jejunal spherical duplication cyst. The submucosal cystic tumor is covered by intact jejunal mucosa and is filled with clear fluid (pink arrow, A). Its wall shares the muscularis layer of the adjacent jejunum and a communication with the intestinal lumen is seen (black arrows, B).](WJCC-4-281-g001){#F1}

Histopathological examination revealed large fibrotic areas in the pancreatic tail and pancreatic ducts with focal dysplasia (panIN-1a). The jejunal cyst was covered by Keratin 20 positive intact jejunal mucosa. It was located in the submucosa and muscularis propria. A cystic denuded inner surface with fragmented flat epithelium, marked by both Keratin 20 and Keratin 7 was noted and the capillary rich granulation tissue dissociated the underlying smooth muscle fibers. The muscularis layer was shared by the cyst and adjacent jejunum. The communication area was also lined by granulation tissue. In the deep muscularis propria, proliferation of pancreatic-type Keratin 7 positive/Keratin 20 negative ducts and acini, without cytological atypia, as well as rare Langerhans islands were also observed. No positivity for c-KIT or DOG-1 was noted.

Based on the macroscopic and microscopic findings, the final diagnosis was "jejunal duplication cysts, with synchronous Heinrich's type I ectopic pancreas\[[@B3]\] and low grade intraepithelial neoplasia of the pancreatic tail".

Postoperative evolution was uneventful. The patient refused to stop alcohol consumption. At 27 mo after surgery he was admitted to hospital with scleral jaundice and a 7 mm large gallstone was found in the common bile duct. Laparoscopic choledochoduodenostomy was performed without postoperative complications.

DISCUSSION
==========

Due to its unusual occurrence, no diagnosis guidelines or therapy have been elaborated for GI cystic duplications. Most of these are found incidentally during surgery for other abdominal conditions\[[@B1],[@B4]-[@B7]\], similar to the present case.

In the intestine, spherical type cysts are predominate\[[@B4],[@B6]\]. They have thick walls and are filled with clear secretions or mucus and generally do not communicate with the intestinal lumen\[[@B6]\]. Tubular duplications are long cystic lesions, involving more than one GI segment, with possible communication with the adjacent intestine\[[@B6]\]. In the present case, the spherical cyst contained serous fluid and there was communication with the intestinal lumen that favored the inflammatory process.

Where the jejunum is concerned, the first two reports of cystic lesions were published in 1950\[[@B9],[@B10]\] and roughly 30 cases of jejunal duplication cysts have been reported to date in the PubMed database.

The microscopic diagnosis of a GI duplication cyst is based on the following features: A well-defined cyst firmly attached to the adjacent GI segment, lined by gastric or intestinal mucosa, surrounded by at least one well-developed smooth muscle layer, without a cleavage plane between the cyst and muscularis propria\[[@B4]-[@B7]\].

Pathogenesis appears to be related to embryonic development disorders. Due to frequent localization of these lesions in the stomach on the greater curvature (95% of all gastric cysts), it was assumed that they develop during embryogenesis dorsally to the primitive gut\[[@B4]\]. In some patients, heterotopic gastric, intestinal, or respiratory mucosa, but also annular or an ectopic pancreas (similar to the present case) was associated\[[@B4]-[@B6],[@B8]\]. In other cases, communication between the cyst and the vertebral canal, spina bifida, or involvement of the mesenteric arteries was seen\[[@B8]\]. Based on these facts, etiopathogenetic theories include disorders of the embryonal development of the digestive system similar to the persistence of embryonic diverticula, partial twinning, vascular malformations, a split notochord (which explains association of spina bifida) and aberrant re-canalization following the solid phase of fetal enteric mucosal development\[[@B6],[@B7]\]. Intrauterine hypoxia- or trauma-related division of the intestinal lumen can also be involved\[[@B6],[@B7]\].

In the present case, the asymptomatic jejunal duplication cyst was incidentally found intraoperatively in a patient diagnosed with intraepithelial neoplasia of the pancreatic tail, developed as part of a background that included chronic alcoholic pancreatitis. The association between duplication cyst and ectopic pancreas supports the theory of an embryonal development disorder.

COMMENTS
========

Case characteristics
--------------------

A 51-year-old male with recurrent abdominal pain.

Clinical diagnosis
------------------

Pancreatic tail neoplasm in a patient with chronic alcohol-related pancreatitis.

Differential diagnosis
----------------------

Other cystic lesions of the gastrointestinal (GI) tract including ectopic pancreas in the jejunum.

Laboratory diagnosis
--------------------

Non-specific - slight anemia and increased level of amylases.

Imaging diagnosis
-----------------

Computed tomography-scan-pancreatic tail neoplasia.

Pathological diagnosis
----------------------

Intraepithelial neoplasia of the pancreas associated with incidentally discovered jejunal cystic duplication with Heinrich's type I ectopic pancreas.

Treatment
---------

Splenectomy, pancreatic tail resection and resection of the jejunum.

Related reports
---------------

About 30 cases of jejunal duplication cysts.

Term explanation
----------------

Enteric duplication cyst is a well defined cystic malformation, which can involve any of the GI segments. It is firmly attached to the adjacent GI segment, lined by gastric or intestinal mucosa, and surrounded by at least one well developed smooth muscle layer, without a cleavage plane between the cyst and muscularis propria.

Experiences and lessons
-----------------------

This case report shows the criteria used for differential diagnosis of cystic lesions of the jejunum and summarizes the hypotheses about the origin of these cysts.

Peer review
-----------

The case is very well presented.
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